SYSTEM AND METHOD FOR WEB BROWSING 

Inventors: DAVID T. SHUPING 

WILLIAM R. JOHNSON 
ROBERT C. RANDA 

Cross-Reference to Related Applications 
[1001] The present application is related to co-pending Application No. (To be assigned), 

entitled "System and Method for Web Browsing," which was filed on November 2, 2001; which 

in turn is a continuation of Application No. 09/498,079, which was filed on February 4, 2000, 

and issued as U.S. Patent No. 6,313,855 on November 6, 2001. The present application also 

claims priority to International Application No. PCT/US01/03360, which was filed on February 

2, 2001 . The contents of all three of the above mentioned co-pending applications are hereby 

incorporated by reference. 

Background 

Field of the Invention 

[1002] The present invention relates generally to web browsers and more particularly to a 
web browser that displays a current web page along with past web pages, future web pages, 
advertisements, and/or other applications in a unique browsing environment. 

Discussion of the Related Art 

[1003] The Internet has dramatically changed the manner in which we access, gather, and 
collect information. Often referred to as the "World Wide Web," the Internet provides a user 
with a host of "web pages." A web page is rendered from web page data that may be retrieved 
from a source of web page data, often via the Internet using various well-known protocols. The 
web page data is often in the form of a hypertext mark-up language {e.g. , HTML, DHTML, 
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XML, etc.) or a scripting language (e.g., Java, JavaScript, etc.), and often includes a reference or 
hyperlink (i.e. , a URL address) to another web page. The web page data may include other 
forms of source language and other forms of data as would be apparent. Once the web page data 
is rendered, the web page may be displayed to the user for viewing. The actions of selecting a 
web page, retrieving web page data associated with the web page, rendering that data, and 
displaying the web page to the user is often referred to as "web browsing." 

[1004] Various conventional web browsing engines, or web browsers as they are commonly 
referred, are available. These web browsers may, for example, include Microsoft's Internet 
Explorer™ and Netscape's Navigator™. These web browsers facilitate web browsing and 
provide the user with a host of browsing features including bookmarks and history functions. 

[1005] However, one of the problems associated with conventional web browsers is that 
typically, only one web page is rendered at any given time for display to the user. Conventional 
methods for overcoming this problem include the user opening a second instance of the web 
browser and manually switching back and forth between the instances, or alternately, the user 
manually moving and/or resizing a window in which each instance operates so that the respective 
instances can be contemporaneously viewed. 

[1006] Another problem associated with conventional web browsers is navigating to 
previously visited web pages. Conventional web browsers typically maintain a list of previously 
visited or "past" web pages. This list of past web pages provides a history of the web pages 
visited by the user during a particular session. At various times, the user may return to a past 
web page, for example, by using a pull down menu to select a particular past web page from the 
history list. However, the list is cumbersome to use as the past web page is not always readily 
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identifiable among the truncated URL references maintained in the back history list. As a result, 
the user must often navigate backwards through the history list in order to return to the desired 
past web page. The user may also return to a past web page by selecting a "backward" 
navigation button available on a tool bar of conventional web browsers. The backward button 
navigates the user sequentially one page at a time through the history list as is well known. 

[1007] Another problem associated with conventional web browsers is that future web pages 
are not viewable from a currently displayed web page. A future web page is a web page that is 
referenced via a hyperlink on a current web page. Future web pages are not viewable with 
conventional web browsers until the user selects that hyperlink. In order to determine whether a 
particular web site includes anything of interest, the user must manually select each hyperlink to 
have the web browser retrieve and render the hyperlinked web pages. 

[1008] Another problem associated with conventional web browsing is that parties other than 
the user (such as web site owners, networks hosts, etc.) do not have the ability to assist web 
browsers with navigation beyond visible hyperlinks. These other parties can only provide one 
web page at a time using conventional browsers and must rely on the user to navigate the web 
site using hyperlinks. 

[1009] Another problem associated with conventional web browsing is that advertisements 
tend to obscure other content that a web site may wish to display to the user. Advertisers and 
web site owners also have little control over the length of time advertisements are visible by the 
user and have a difficult time tracking advertisement impressions due to system technologies 
such as web page caching. 

[1010] What is needed is an improved system and method for web browsing. 
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Summary of the Invention 

[1011] The present invention provides a system and method for web browsing. Generally 
speaking, the present invention contemporaneously displays multiple web pages, preferably 
within a single window, for the user to view. In one embodiment of the present invention, a 
current web page and a past web page may be contemporaneously displayed in a single window. 
In this embodiment, the present invention tracks a past web page and renders it in a first panel, 
and renders the current web page in a second panel, all preferably embedded within a single 
window. In this manner, the user is able to view both the current web page and the past page in a 
single window. 

[1012] In another embodiment of the present invention, a current web page and a future web 
page are contemporaneously displayed. In this embodiment, the present invention locates a 
hyperlink to a future web page in web page data associated with the current web page and 
automatically retrieves the corresponding web page data associated with the future web page. 
The present invention renders the current web page in a first panel, and renders the future web 
page in a second panel, preferably embedded within a single window. In this manner, the user is 
able to view both the current web page and the future web page in a single window. 

[1013] In another embodiment of the present invention, a past web page, a current web page, 
and a future web page are contemporaneously displayed within a single window. This 
embodiment of the present invention incorporates both the past web page as well as the future 
web page aspects of the previously described embodiments. According to this embodiment, the 
present invention renders the current web page in a first panel, renders the past web page in a 
second panel, and renders a future web page in a third panel. 
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[1014] In yet another embodiment of the present invention, the panels for rendering the 
various web pages are provided in a three-dimensional space. Preferably, these panels are 
provided as walls in a browsing room in which a user is able to navigate. In this embodiment, 
the user is able to navigate in the room using well-known techniques whereby the user may 
change his perspective (i.e., view different walls from various angles), zoom in, zoom out, etc., 
in the three-dimensional space. Preferably, in an embodiment employing a room with three 
walls, the left wall includes the past web page, the center wall includes the current web page, and 
the right wall includes the future web page. In other embodiments of the present invention, any 
number of panels for displaying various web pages within the three-dimensional space may exist. 

[1015] In yet still another embodiment of the present invention, a plurality of past web pages 
are rendered in a panel. In one embodiment of the present invention, each of the plurality of past 
web pages is rendered as a thumbnail or reduced size image. In another embodiment of the 
present invention, each of the plurality of past web pages is rendered as a fully functional web 
page in an active web browser. Preferably, the number and/or organization of these web pages 
may be configured according to user preference. 

[1016] In still another embodiment of the present invention, a plurality of future web pages 
are rendered in a panel. Preferably, each of the future web pages referenced via a hyperlink on 
the current web page is rendered in the panel. In one embodiment of the present invention, each 
of the plurality of future web pages is rendered as a thumbnail or reduced size image. In another 
embodiment of the present invention, each of the plurality of future web pages is rendered as a 
fully functional web page in an active web browser. Preferably, the number and/or organization 
of these web pages may be configured according to user preference. 
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[1017] In yet still another embodiment of the present invention, a party other than the user 
specifies which of a plurality of prioritized web pages are rendered in at least one panel. In this 
embodiment, a "host," which may include a web site owner, a network manager, or some other 
party, selects each of the prioritized web pages to be rendered in at least one panel by the present 
invention. In one embodiment, a list of references to the prioritized web pages is included in 
web page data associated with the current page. In other embodiments, the list may be provided 
in another manner or from another source. In any case, the host may provide information to 
identify an order or arrangement for displaying the prioritized web pages as well as the panel or 
panels in which they are to be displayed. In the aforementioned embodiments, the prioritized 
web pages may or may not be accessible from the current web page via a hyperlink. In one 
embodiment of the present invention, each of the prioritized web pages is rendered as a 
thumbnail or reduced size image. In another embodiment of the present invention, each of the 
prioritized web pages is rendered as a fully functional web page in an active web browser. 

[1018] In still yet another embodiment of the present invention, a user selects the prioritized 
web pages that are rendered in at least one panel from among the web pages selectable via a 
current web page. In this embodiment, while viewing a current web page having hyperlinks, for 
example, to future web pages, the user may select a subset of, or "prioritize," those hyperlinks to 
be rendered in at least one panel by the present invention. In this manner, the user is able to 
continue viewing the current web page, while the prioritized web pages are being retrieved and 
rendered in another panel This may be useful, for example, when the user desires to view only 
certain web pages accessible from a particular web page and not necessarily all the web pages 
accessible links therefrom. This embodiment is also useful for accelerating the user's browsing 
experience as the user is able to browse the current web page after making his selections 
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knowing that they are being retrieved and rendered in a separate panel for viewing at his 
convenience. In one embodiment of the present invention, each of the prioritized web pages is 
rendered as a thumbnail or reduced size image. In another embodiment of the present invention, 
each of the prioritized web pages is rendered as a fully functional web page in an active web 
browser. 

[1019] In yet another embodiment of the present invention, a list of prioritized web pages are 
determined by browsing patterns of a user during one or more previous web browsing sessions. 
In this embodiment of the present invention, a history of the hyperlinks selected from a particular 
web page is stored. When the particular web page is subsequently revisited by the user, either in 
the same browsing session or a subsequent browsing session, the history is used to determine 
which of the hyperlinks to use to retrieve and render prioritized web pages in at least one panel. 
In further embodiments of the present invention, a frequency of visits may be associated with the 
prioritized web pages to positionally rank them in the at least one panel. In one embodiment of 
the present invention, each of the prioritized web pages is rendered as a thumbnail or reduced 
size image. In another embodiment of the present invention, each of the prioritized web pages is 
rendered as a fully functional web page in an active web browser. 

[1020] One of the features of the present invention is that the past web page may be viewed 
contemporaneously with the current web page. This feature also preferably allows the user to 
return to the past web page by selecting it, for example, by clicking on it, in its respective panel. 

[1021] Another feature of the present invention is that the future web page may be viewed 
contemporaneously with the current web page. This feature allows the user to navigate a web 
site more rapidly by viewing a future web page from its appearance rather than by some obtuse 
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description. This feature also preferably allows the user to go to the future web page by selecting 
it in its respective panel. 

[1022] Yet another feature of the present invention is that the prioritized web page may be 
viewed contemporaneously with the current web page. This feature allows the host to select 
and/or prioritize the web pages viewed by the user in a multi-page browsing environment. This 
feature also allows the user to go to the prioritized web page by selecting it in its respective 
panel. 

[1023] Yet another feature of the present invention is that the browsing room in the three- 
dimensional space may include a floor, for example, that may display various system 
information such as number of bytes downloaded, number of bytes to download, download rate, 
download time, download time remaining, etc. The floor may also be used to provide a panel for 
displaying advertisements from the web site owner or other content provider. The floor may also 
be used to include saved or cached information downloaded on a periodic basis. This 
information may include advertisements or reminders that are relevant to the current web page or 
to a profile associated with the user. 

[1024] Yet still another feature of the present invention is that a user may designate a past 
web page as a "sticky" web page. Such a designation indicates that the sticky web page remains 
in its respective panel (and at its designated position, if appropriate) regardless of additional past 
web pages generated by subsequent browsing. In other words, the past web page so designated 
"sticks" on the panel until the user releases the designation. 

[1025] Still another feature of the present invention is that a user may designate a future web 
page as a sticky web page. Such a designation indicates that the sticky web page remains in its 
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respective panel (and at its designated position, if appropriate) regardless of new future web 
pages generated by the selection of a new current web page as a result of subsequent browsing. 
In other words, the future web page so designated "sticks" on the panel until the user releases the 
designation. 

[1026] These and other features and advantages of the present invention will become 
apparent from the following drawings and description. 

Brief Description of the Drawings 

[1027] The present invention is described with reference to the accompanying drawings. In 
the drawings, like reference numbers indicate identical or functionally similar elements. 
Additionally, the left-most digit(s) of a reference number identifies the drawing in which the 
reference number first appears. 

[1028] FIG. 1 illustrates a computer network that facilitates web browsing. 

[1029] FIG. 2 illustrates a web browser according to one embodiment of the present 
invention. 

[1030] FIG. 3 illustrates a web browser according to one embodiment of the present 
invention. 

[1031] FIG. 4 illustrates an operation of the web browser according to one embodiment of 
the present invention. 
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[1032] FIG. 5 illustrates an operation of updating past web pages according to one 
embodiment of the present invention. 

[1033] FIG. 6 illustrates an organization of past web pages according to one embodiment of 
the present invention. 

[1034] FIG. 7 illustrates an operation of updating future web pages according to one 
embodiment of the present invention. 

[1035] FIG. 8 illustrates an operation of generating a thumbnail or reduced size image from 
web page data according to one embodiment of the present invention. 

[1036] FIG. 9 illustrates a web browser according to one embodiment of the present 
invention. 

[1037] FIG. 10 illustrates an operation of providing prioritized web pages according to one 
embodiment of the present invention. 

Detailed Description 

[1038] The present invention is directed to a system and method for web browsing that 
displays multiple web pages thereby allowing a user to contemporaneously view more than a 
single web page in a single window. More particularly, the present invention is directed to a 
system and method for web browsing that contemporaneously displays a past web page, a 
current web page, a future web page, a prioritized web page, and/or advertisements or other 
applications for viewing by the user, preferably within a three-dimensional space. 
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[1039] FIG. 1 illustrates a computer network 100 including a user 1 10 participating in a web 
browsing session via a computer 120 connected to at least one server 130 via a network 140. 
Computer 110 may be any electronic communicating device capable of interfacing with network 
140. Such devices may include computers, laptops, telephones, cellular phones, personal data 
accessories ("PDA"), pagers, web enabled televisions ("WebTV"), or other similar electronic 
communication devices, as would be apparent. Network 140 may be any form of 
interconnecting network including an intranet, such as a local or wide area network, or an 
extranet, such as the World Wide Web, or the Internet. Such networks 140 may include various 
wireless connections as would be apparent. Server 130 may be any sort of storage device for 
providing web page data to users as would be apparent. 

[1040] During a browsing session, user 1 1 0 accesses a particular web page using a web 
browser (also referred to as web browsing engine) such as Microsoft's Internet Explorer™ or 
Netscape's Navigator™ operating on computer 120. In order to access a web page, the web 
browser sends a request to a particular web site using a Uniform Resource Locator ("URL") 
address associated with the desired web page. The request is passed through network 140 using 
an appropriate network protocol. For example, when network 140 comprises the Internet, a 
Hyper Text Transfer Protocol ("HTTP") is used that encapsulates the request to facilitate its 
transmission through network 140. Other network protocols may also be used as would be 
apparent. 

[1041] Using the URL address, the request is routed to a server (or servers) 130 hosting the 
web page. Once located, the appropriate server 130 analyzes the request and sends web page 
data corresponding to the request back to computer 120 using the appropriate network protocol 
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(e.g., HTTP). The browser receives the web page data at computer 120. This process of 
requesting and retrieving web page data is well known. 

[1042] The web page data includes various markup language data (e.g., HTML, DHTML, 
XML, etc.), scripting language data (e.g., Java, JavaScript, etc.), and various other data and or 
files (e.g., image files) that comprise the content of the web page as is well known. The web 
page data may also include a reference, sometime referred to as a "hyperlink." Typically, the 
hyperlink is an embedded URL address to another web page. The web browser renders the web 
page data into a web page and facilitates the display of the web page in a "window" on computer 
120 in a well-known manner. 

[1043] FIG. 2 illustrates a web browser 200 operating in a single window according to the 
present invention. Web browser 200 includes a current panel 210 and at least one of a past panel 
220 and a future panel 230. Preferably, web browser 200 includes both past panel 220 and future 
panel 230. 

[1 044] Current panel 210 includes a current web page 215. Current panel 210 preferably 
operates in a manner similar to a conventional web browser. In a preferred embodiment of the 
present invention, an active conventional web browser is mapped onto current panel 210. From 
current panel 210, user 110 may access various web pages in a conventional manner using the 
conventional web browser. In a preferred embodiment of the present invention, the conventional 
web browser "plugs in" to web browser 200 thereby providing web browser 200 with a web 
browsing engine to perform these conventional aspects of the present invention. This concept of 
plugging a conventional web browser into web browser 200 is referred to as a "reverse plug-in." 
Plug-ins are generally well known. 



115569 vl/RE 
2H6901!. DOC 



- 12- 



[1045] Past panel 220 operates in connection with current page 210 to display at least one 
past web page 225 (illustrated in FIG. 2 as past web pages 225A-C). In a preferred embodiment 
of the present invention, past panel 220 includes one or more web browsing engines embedded 
therein (i.e., its own instances of the web browsing engine) for managing past web page 225. In 
another embodiment, the present invention generates a thumbnail or reduced size image using 
the web page data associated with past web page 225 and renders the thumbnail or reduced size 
image in panel 220 using various well-known techniques. 

[1046] In this manner, user 1 1 0 may view one or more past web pages 225 in past panel 220 
contemporaneously with current web page 215 in current panel 210. Preferably, user 1 10 may 

'Q configure past panel 220 to display, for example, "X" number of past web pages 225 organized 

tj 

H in a "m by n" matrix. In one embodiment of the present invention, during a browsing session, 

?i the present invention shifts the least recent past web page 225 off past panel 220 to accommodate 

V- s 

more recent past web pages 225. 

U [1047] In operation, when user 110 selects a new web page, current web page 215 is 
Q transferred to past panel 220. To accommodate this transfer, the present invention shifts past 

web pages 225 by one web page location, thereby eliminating one web page from past panel 220, 
if necessary. For example, past web page 225C may represent the least recent past web page, 
and past web page 225A may represent the most recent past web page. In this example, when 
user 110 selects a new web page, past web page 225C is shifted off past panel 220, past web 
page 225B is shifted to the location formerly occupied by past web page 225C, and past web 
page 225 A is shifted to the location formerly occupied by past web page 225B. Current web 
page 215 is then transferred to past panel 220 and positioned at the location formerly occupied 
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by past web page 225A. The present invention then renders the new selected web page as 
current web page 215 in current panel 210. 

[1048] In addition to displaying past web pages 225, web browser 200 provides a mechanism 
whereby any of past web pages 225 may be recalled as current web page 215. This mechanism 
is in addition to other mechanisms for selecting web pages with a conventional web browser. In 
particular, user 1 10 may "click on" a past web page 225 in past panel 220 to restore that web 
page as current web page 215 in current panel 210. In one embodiment, the present invention 
maintains an associated URL address for each of past web pages 225 so that they may be 
recalled in this manner. 

[1049] Future panel 230 operates in connection with current page 210 to display at least one 
future web page 235 (illustrated in FIG. 2 as future web pages 235A-C). Future web page 235 is 
a web page referenced in a hyperlink 240 included in current web page 215. In other words, 
future web page 235 may be thought of as a preview of the web page that would otherwise be 
conventionally retrieved if user 110 selected hyperlink 240. In a preferred embodiment of the 
present invention, future panel 230 includes one or more web browsing engines embedded 
therein (i.e., instances of the web browsing engine) for managing future web pages 235. In 
another embodiment, the present invention generates a thumbnail or reduced size image using 
the web page data associated with future web page 235 and renders the thumbnail or reduced size 
image in future panel 230 using well-known techniques. 

[1050] In this manner, user 110 may view one or more future web pages 235 in future panel 
230 contemporaneously with current web page 215 in current panel 210. Preferably, user 110 
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may configure future panel 230 to display, for example, "X" number of future web pages 235 
organized in a "m by n" matrix. 

[1051] In operation, when user 1 10 selects a new web page, web browser searches the web 
page data associated with the new web page for any hyperlinks 240 included therein. If a 
hyperlink 240 is located, web browser automatically retrieves the web page data referenced by 
hyperlink 240 and renders it as future web page 235 in future panel 230. In this manner, user 
110 may view future web pages 235 without having to manually "drill down" to them via 
hyperlinks 240. 

[1052] In addition to displaying future web pages 235, web browser 200 provides a 
mechanism whereby any of future web pages 235 may be selected as current web page 215. In 
particular, user 1 10 may "click on" a future web page 235 to select the web page as current web 
page 215 in current panel 210. In one embodiment of the present invention, web browser 200 
maintains an associated URL address for each of future web pages 235 so that user 110 can 
access them from future panel 230. 

[1053] In some embodiments of the present invention, web browser 200 may prioritize or 
filter hyperlinks 240 found in the web page data associated with the new web page. Where 
prioritization occurs, higher priority hyperlinks 240 have their associated future web pages 235 
rendered in superior positions in future panel 230 than do lower priority hyperlinks 240. Where 
filtering occurs, some future web pages 235 are not retrieved and rendered based on their 
hyperlinks 240. Many prioritization or filtering schemes exists. For example, in some 
embodiments, hyperlinks 240 that are outside a domain associated with the new web page may 
be given higher priority over those inside the domain or vice versa. In other embodiments, 
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hyperlinks 240 may or may not be retrieved or rendered on future panel 230 based on whether 
they are within a domain associated with the new web page. In still other embodiments, 
hyperlinks 240 may be filtered or prioritized based on a preferred, or alternately, undesired, list 
of web sites; hyperlinks 240 may be filtered or prioritized based on a type or form of the 
underlying content (e.g., images, text, advertising, etc.); hyperlinks 240 maybe filtered or 
prioritized based on age of the content; hyperlinks 240 may be filtered or prioritized based on its 
uniqueness (i.e., filter out links common to other web pages); hyperlinks 240 may be filtered or 
prioritized based on frequency (i.e., filter out multiple links to the same web page); etc. Filtering 
or prioritization schemes may be selected by user 110, configured at installation or during 
operation, and/or specified by a network administrator or host as would be apparent. 

[1054] In other embodiments of the present invention, web browser 200 allows a party other 
than the user, i.e., a "host," to specify one or more prioritized web pages to be displayed in past 
panel 220, future panel 230 or both. In these embodiments, the host provides web browser 200 
with a list of one or more references associated with the prioritized web pages. This list may be 
included within web page data associated with current page 210. The list may include references 
of web pages that are also referenced in a hyperlink 240 included in current web page 215 as 
well as references of web pages that are not included therein as hyperlinks. The list of references 
may be predetermined or may be generated dynamically based upon, for example, known or 
determined user preferences, past navigation techniques, or other known means. The list may 
include or be accompanied by information that may specify an order, an arrangement, a location, 
a panel, or other form of organization for any of the prioritized web pages. 

[1055] In one embodiment of the present invention, the list is provided in web page data 
associated with current web page 215 by a web site owner as script recognized by web browser 
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200 and ignored by conventional web browsers. In this manner, hosts can extend their web sites 
to operate with multi-page browsing environments such as web browser 200 thereby controlling 
presentation of multiple web pages among various panels 210, 220, and 230, while continuing to 
support operation with conventional web browsers. 

[1056] In another embodiment of the present invention, web browser 200 is configured to 
communicate with a source other than the web site owner of current web page 215 for the list of 
references to the prioritized web pages. In this embodiment, the source may be a network 
manager associated with a company for which the user is employed. In another embodiment, the 
source may be a party that provides the user with the references to prioritized web pages having 
content similar or related to that included in current web page 215. In other embodiments, the 
source may be a party that provides the user with the references to prioritized web pages related 
to his preferences or patterns of web browsing. Various other hosts may provide various other 
prioritized web pages as would be apparent. In any case, the references may be communicated 
as script or web page data similar to that described above. 

[1057] As with the other embodiments of the present invention, panels 220, 230 may include 
one or more web browsing engines embedded therein (i.e., instances of the web browsing 
engine) for managing the prioritized web pages. In other embodiments, the present invention 
generates a thumbnail or reduced size image using the web page data associated with the 
prioritized web pages and renders the thumbnail or reduced size image in panels 220, 230 using 
well-known techniques. 

[1058] In this manner, user 110 may view one or more prioritized web pages in panels 220, 
230 contemporaneously with current web page 215 in current panel 210. As discussed above, 
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the host may configure panels 220, 230 to display, for example, "X" number of prioritized web 
pages organized in a "m by n" matrix. Alternately or in conjunction with the host, user 1 10 may 
configure panels 220, 230 in a similar manner. 

[1059] In operation, when user 110 selects a new web page, web browser 200 searches the 
web page data associated with the new web page for references, if any, to prioritized web pages 
included therein. Alternately, web browser 200 receives the references to the prioritized web 
pages via other mechanisms. If such references are located or received, web browser 200 
automatically retrieves the web page data so referenced and renders it as a prioritized web page 
in panel 220, 230. In this manner, the host may specify and user 1 10 may view multiple web 
pages. 

[1060] In addition to displaying the prioritized web pages, web browser 200 may also 
provide a mechanism whereby any of the prioritized web pages may be selected as current web 
page 215. In particular, user 1 10 may "click on" a prioritized web page to select it as current 
web page 215 in current panel 210. In one embodiment of the present invention, web browser 
200 maintains an associated URL address for each of the prioritized web pages so that user 110 
can access them from panel 220, 230. 

[1061 ] In other embodiments of the present invention, web browser 200 allows user 1 10 to 
designate one or more user selectable prioritized web pages to be displayed in past panel 220, 
future panel 230 or both. In these embodiments, user 110 designates one or more hyperlinks 240 
accessible from a particular web page, such as current page 215 in current panel 210, as user 
selectable prioritized web pages. Designating hyperlinks 240 (and their underlying web pages) 
as user selectable prioritized web pages may be accomplished using various well known 
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techniques, including, for example, by using a menu item on a tool bar, by "clicking" a left 
mouse button on hyperlink 240 while simultaneously holding down the <SHIFT> key or the 
<CTRL> key, or by "clicking" a right mouse button on hyperlink 240 for a pull down menu, 
"dragging and dropping" hyperlink 240 to panel 220, 230 etc. Other techniques may be used as 
would be apparent. Once designated as a user selectable prioritized web page, web browser 200 
automatically retrieves the web page data associated therewith and renders it as a user selectable 
prioritized web page in panel 220, 230. In this manner, user 110 may continue to view and 
browse current web page 215 in current panel 210 while the user selectable prioritized web pages 
are being retrieved and rendered in panel 220, 230. In addition, user 110 may designate multiple 
pages or a group of pages to be prioritized and displayed in panel 220, 230 by selecting only one 
hyperlink that accesses multiple prioritized pages automatically. 

[1062] This embodiment of web browser 200 differs from conventional web browsers in at 
least two manners. First, web browser 200 allows user 1 10 to select multiple web pages from 
current web page 215 for retrieval and rendering in panel 220, 230 in a somewhat parallel 
fashion as opposed to selecting single web pages in a sequential fashion as with conventional 
web browsers. Second, web browser 200 distinguishes between selecting a hyperlink 240 from 
current web page 215 in current panel 210, which retrieves and renders the appropriate web page 
data as a new current web page in current panel 210, and designating one or more hyperlinks 240 
from current web page 215 as a prioritized web page, which retrieves and renders the appropriate 
web page data as a prioritized web page in panel 220, 230 while current web page 215 remains in 
current panel 210. 

[1063] As with the other embodiments of the present invention, panels 220, 230 may include 
one or more web browsing engines embedded therein (i.e., instances of the web browsing 
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engine) for managing the user selectable prioritized web pages. In other embodiments, the 
present invention generates a thumbnail or reduced size image using the web page data 
associated with the user selectable prioritized web pages and renders the thumbnail or reduced 
size image in panels 220, 230 using well-known techniques. 

[1064] In this manner, user 110 may view one or more user selectable prioritized web pages 
in panels 220, 230 contemporaneously with current web page 215 in current panel 210. As 
discussed above, user 110 may configure panels 220, 230 to display, for example, "X" number of 
prioritized web pages organized in a "m by n" matrix. 

[1065] During operation of this embodiment of the present invention, when user 1 10 selects 
a new web page, web browser 200 retrieves and renders the new web page as current web page 
215 in current panel 210, but may or may not automatically search the web page data associated 
with the new web page for references to additional web pages included therein. This may be 
included as a user selectable switch in web browser 200 as would be apparent that turns off 
subsequent automatic retrieval and rendering of future web pages 235 in future panel 230. In 
any case, when user 110 designates one or more references from current web page 215 as a user 
selectable prioritized web page, web browser 200 retrieves the web page data associated 
therewith and renders it as one or more prioritized web pages in panel 220, 230. In this manner, 
user 110 may specify and view current web page 215 along with the user selectable prioritized 
web pages. 

[1066] In addition to displaying the user selectable prioritized web pages, web browser 200 
may also provide a mechanism whereby any of the user selectable prioritized web pages, once 
rendered, may be subsequently selected as current web page 215. In particular, user 1 10 may 
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"click on" a user selectable prioritized web page in panel 220, 230 to select it as current web 
page 215 in current panel 210. In one embodiment of the present invention, web browser 200 
maintains an associated URL address for each of the user selectable prioritized web pages so that 
user 1 10 can access them from panel 220, 230. 

[1067] In addition to designating user selectable prioritized web pages by selecting specific 
hyperlinks 240 in current web page 215, some embodiments of web browser 200 allow user 110 
to identify a start position in current web page 215 from which to begin retrieving and rendering 
prioritized web pages. In these embodiments, user 110 positions a cursor within web page 215 
and "clicking," etc., with this feature selected from either a toolbar or menu. Web browser 200 
determines a corresponding position of the cursor in web page data associated with current web 
page 215 and begins retrieving and rendering references from that point onward. For example, 
user 110 may not wish to view future web pages 235 associated with hyperlinks 240 that appear 
near the top of current web page 215 but would rather view those that appear closer to the bottom 
of current web page 215. This feature may be useful when current web page 215 has many 
hyperlinks 240. 

[1068] In other embodiments of the present invention, web browser 200 stores a history of 
web pages browsed by user 1 1 0 from a particular web page. This history provides the list of 
prioritized web pages to retrieve and render in panel 220, 230 when the particular web page is 
selected as current web page 215 in current panel 210. This history may be built from a single 
browsing session or compiled over multiple browsing sessions. This history may include a 
frequency that each of the prioritized web pages is selected from the particular web page. Using 
this history, web browser 200 may automatically retrieve and render those web pages typically 
browsed by user 1 1 0 in panel 220, 230, when user 1 10 selects the particular web page as current 
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web page 215. In some embodiments, the frequency that each of the prioritized web pages is 
selected may be used to position the prioritized web pages in panel 220, 230 as would be 
apparent. 

[1069] For example, during a particular browsing session, a user selects "Web Page A" and 
subsequently browses "Web Page X/' "Web Page Y," and "Web Page Z," from "Web Page A" 
but does not browse "Web Page L " "Web Page M," or "Web Page N" also referenced from 
"Web Page A." In a subsequent browsing session, or later during the same browsing session, 
when user 110 selects "Web Page A" as current web page 215, web browser 200 automatically 
retrieves and renders "Web Page X," "Web Page Y," and "Web Page Z" in panel 220, 230 as 
prioritized web pages whereas "Web Page L " "Web Page M " and "Web Page N" may not be 
rendered or alternately, may be rendered in positions in panel 220, 230 that are inferior to those 
of the prioritized web pages. 

[1070] In various embodiments of the present invention, web browser 200 includes a search 
feature that searches the scene of web browsing room 300 for a particular item, which may 
include, but is not limited, to a string, text, characters, images, file types, objects, or other 
searchable item as would be apparent. In some embodiments, the search may be performed on a 
"live" scene or one previously stored and/or bookmarked. In some embodiments, the search may 
be performed in active web pages, static web pages, or both. In some embodiments, the search 
may be performed within those web pages displayed in browsing room 300, or any portion 
thereof (i.e., individual panels 210, 22, 230 or walls 310, 320, 330). In some embodiments, the 
search may be performed within those web pages displayed in browsing room 300, or any 
portion thereof, as well as the web pages to which any of them reference. In some embodiments, 
the search may be performed within those web pages displayed in browsing room 300, or any 
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portion thereof, as well as the web pages found in the same or similar domains or any portion of 
those domains. Other searches may also be performed within browsing room and its associated 
web pages as would be apparent. 

[1071] In one embodiment of the present invention, web browser 200 controls separate 
display devices, one for each of past panel 220, current panel 210 and future panel 230, 
organized as a so-called "tri-monitor" for web browsing. A single computer 120 may control the 
output to each of the display devices providing a full screen view for each of panels 210, 220, 
230. Techniques for providing separate outputs to multiple display devices are well known. 

[1072] FIG. 3 illustrates a preferred embodiment of the present invention. In particular, FIG. 
3 illustrates a browsing room 300 operating in a three-dimensional environment or space. 
Browsing room 300 includes a current wall 310 and at least one of a past wall 320 and a future 
wall 330. Preferably, browsing room 300 includes both past wall 320 and future wall 330. 
These walls 310, 320, and 330 operate in a manner similar to their counterpart panels 210, 220 
and 230 as described above. In one embodiment of the present invention, browsing room 300 
may also include a floor 340, including a floor panel 345, which is described in further detail 
below. 

[1073] In one embodiment of the present invention, browsing room 300 and the three- 
dimensional environment are implemented using various well known three dimensional 
rendering tools such as OpenGL™ available from Silicon Graphics Incorporated or DirectX™ 
available from Microsoft. These tools allow various abstractions including active objects (e.g., 
web browsers) and passive objects (e.g., images) to be embedded on objects in the three- 
dimensional environment. 
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[1074] Preferably, user 1 10 is able to navigate in browsing room 300 according to well- 
known three-dimensional navigation techniques. In browsing room 300, user 110 may, for 
example, change his perspective to view only one of walls 310, 320, 330. User 1 10 may also 
zoom in to a particular wall to get a closer view of, for example, past web page 225A or future 
web page 235A. User 1 10 may also zoom out to simultaneously view all walls 310, 320, 330 
and floor 340. Other features associated with navigating a three-dimensional space such as 
browsing room 300 are also contemplated as would be apparent. 

[1075] In a preferred embodiment, each of walls 310, 320, and 330 include one or more 
instances of active conventional web browsers. For example, each of past web pages 225 would 
include the active web browser, as well as each of future web pages 235, in addition to the active 
web browser operating in current wall 320. In this embodiment, each web page 215, 225 and 
235 is active and dynamic, capable of receiving updates, etc., in a conventional manner. Other 
embodiments of the present invention, specifically those constrained by, for example, processing 
power or network bandwidth, may be restricted to a single active conventional web browser 
operating in current web page 215. In these embodiments, web pages 225 and 235 are preferably 
thumbnail or reduced size images rendered in walls 320 and 330, respectively. 

[1076] As illustrated in FIG. 3, browsing room 300 provides user 110 with a visualization of 
where he has been and/or where he is going during a particular browsing session. For example, 
past wall 320 includes one or more past web pages 225 including a past web page 225A. In a 
preferred embodiment, past web page 225 A, as illustrated in FIG. 3, occupies a location of the 
most recently visited past web page. In other words, user 1 10 visited past web page 225 A just 
prior to selecting current web page 215. Other arrangements of past web pages 225 in past wall 
320 may be made as would be apparent. 
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[1077] In one embodiment of the present invention, past web page 225 A includes a hyperlink 
240 to current web page 215. In this embodiment, user 1 10 arrives at current web page 215 by 
selecting hyperlink 240 on past web page 225 A when it was the current web page. This 
relationship is illustrated in FIG. 3 by a dotted arrow connecting past web page 225 A with 
current web page 215. Other mechanisms exist for arriving at current web page 215 without 
using hyperlink 240 on past web page 225A as would be apparent. 

[1078] Future wall 330 includes one or more future web pages 235 including, for example, a 
future web page 235A and a future web page 235B. In one embodiment, future web page 235A, 
as illustrated in FIG. 3, occupies a location of the first reference or hyperlink found in web page 
data associated with current web page 215. Future web page 235B occupies a location of the 
second reference or hyperlink found in the web page data associated with current web page 215. 
In an alternate embodiment of the present invention, future web pages 235 occupy locations in 
future wall 330 based on various indicia associated with each future web page 235. For example, 
future web pages 235 may be organized by their respective popularity as determined by a 
number of hits each receives. Alternately, future web pages 235 may be organized based on their 
respective dates of being updated. Other arrangements of future web pages 235 in future panel 
330 using these and other criteria may be made as would be apparent. 

[1079] As discussed above, current web page 215 includes a reference or hyperlink 240 to a 
future web page 235. Current web page 215 includes hyperlinks 240A and 240B that correspond 
to future web pages 235A and 235B, respectively, as indicated by dotted arrows in FIG. 3. User 
110 may arrive at current web page 215 in any manner. Once web page data associated with 
current web page 215 is received, the present invention locates any of hyperlinks 240 included 
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therein. The present invention retrieves and renders future web page 235 corresponding to each 
of the located hyperlinks 240 included in the web page data and displays them in future wall 330. 

[1080] In a preferred embodiment of the present invention, any of past web pages 225 or 
future web pages 235 may become current web page 215 by clicking on past web page 225 in 
past wall 320 or future web page 235 in future wall 330, respectively. The present invention 
stores or otherwise maintains a reference (i.e., a URL address) for each past web page 225 in past 
wall 320 and for each future web page 235 in future wall 330. Thus, when user 1 10 selects a 
particular past web page 225 (for example, past web page 225 A), the particular past web page 
225 on past wall 320 becomes current web page 215 on current wall 310. Likewise, when user 
1 10 selects a particular future web page 235 (for example, future web page 235A), the particular 
future web page 235 on future wall 330 becomes current web page 215 on current wall 310. 

[1081] In some embodiments of the present invention, prioritized web pages, either those 
selected by user 1 10, a host, or other party as described above may be included in either past wall 
320 and/or future wall 330. 

[1082] In some embodiments of the present invention, user 110 may "drag and drop" any of 
web pages 215, 225, 235 to any wall 310, 320, 330 and/or position therein. After doing so, the 
scene in web browsing room 300 is rerendered in accordance with various aspects of the 
invention. This allows user 1 10 to organize web pages 215, 225, 235 as would be apparent. 

[1083] In one embodiment of the present invention, any of past web pages 225 and future 
web pages 235 may become sticky web pages on their respective walls 320 and 330. When a 
user 110 designates a particular web page 225, 235 as a sticky web page, that web page 225, 235 
remains at the designated location on the respective wall 320, 330 regardless of changes in 
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current web page 215. For example, if user 110 designates past web page 225 A as a sticky web 
page, past web page 225 A remains in the illustrated location regardless of additional past web 
pages 225 generated as a result of subsequent browsing. Likewise, if user 110 designates future 
web page 23 5 A as a sticky web page, future web page 23 5 A remains in the illustrated location 
regardless of new future web pages 235 generated from hyperlinks 240 on any new current web 
pages 215 selected during subsequent browsing. User 110 may also designate current page 215 
to become a sticky page on walls 320 or 330. 

[1084] In one embodiment, sticky web pages may be transferred to a separate panel in 
browsing room 300 {e.g., another wall, a ceiling, a floor, etc.). In this embodiment, the user may 
also "drag and drop" the web page 225, 235 to a so-called "sticky surface" to designate the web 
page as a sticky web page. Once on the sticky surface, web page 225, 235 remains there until 
removed by user 110. 

[1085] In other embodiments, sticky web pages may be reorganized on the same panel in 
room 300. In one embodiment, user 110 may either drag and drop or use some other form to 
designate that one or more of the sticky pages should be reorganized on the same page. In other 
embodiments user 110 may use a "retile" operation to reorganize all sticky web pages on a panel 
thereby eliminating open locations thereon. For example if future web pages 235A and 235C 
were designated as sticky web pages, user 110 may retile the sticky web pages to automatically 
move future web page 235C to future web page 235B. 

[1086] In other embodiments, user 110 may also eliminate or remove all non-sticky pages 
from room 300. Non- sticky pages would be removed by selecting the appropriate menu 
selection or toolbar icon. Sticky pages could then be rearranged by one of the methods as 



1 15569 vl/RE 
2H6901!. DOC 



-27- 



described above. Various other mechanisms and combinations for clearing non-sticky pages 
from browsing room 300 are available as would be apparent. 

[1087] User 110 may designate web page 215, 225, 235 as a sticky web page, for example, 
by right clicking on web page 215, 225, 235 and selecting an appropriate choice from a menu to 
designate the web page as a sticky window. Other mechanisms for designating web page 225, 
235 as a sticky web page are available as would be apparent. The sticky web page remains in its 
designated location until user 110 releases the sticky web page. When web page 215 is 
designated as sticky, typically a copy of web page 215 is moved to either wall 320 or 330 and 
designated as sticky. 

5*= 5 

Q [1088] In some embodiments of the present invention, web browser 200 may collect 

a 

%1 bookmarks from a "Favorites" folder (such as that found in Internet Explorer, Netscape 

n\ 

p. Navigator, etc.) and designate and render them as sticky web pages in web browsing room 300 as 
1 . discussed above. Likewise, web browser 200 may add an entry in the "Favorites" folder when a 

3s si;: 

U we b page 225, 235 is designated as a sticky web page and/or vice versa. 

t'j 
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u, [1089] In one embodiment of the present invention, user 110 may bookmark current web 
page 215. According to one embodiment of the present invention, when user 110 bookmarks 
current web page 215, an entire scene of browsing room 300 is stored for later recall. In other 
words, the bookmark includes not only a reference to current web page 215, but also to each of 
past web pages 225 and future web pages 235 as well as their respective locations so that the 
entire scene of browsing room 300 may be recreated. In another embodiment of the present 
invention, the bookmark need only include the reference to current web page 215 and the 
references to past web page 225 as the references to future web pages 235 may be found in the 
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web page data associated with current web page 215. In yet another embodiment of the present 
invention, the bookmark includes the reference to current web page 215 as well as references and 
designated locations for each of the sticky web pages in browsing room 300. In still another 
embodiment of the present invention, the bookmark only includes a reference to current web 
page 215. In yet still another embodiment of the present invention, user 110 may select from any 
of the above-described methods of bookmarking as would be apparent. Various other 
mechanisms and combinations for bookmarking browsing room 300 are available as would be 
apparent. 

[1090] In some embodiments of the present invention, web browser 200 distinguishes 
between "active" bookmarks and "static" bookmarks. An active bookmark is a bookmark to a 
location of web page data generally where the underlying web page data may change 
periodically. A static bookmark is a bookmark to specific web page data that has been stored, in 
some cases local to user 1 10, so that it does not change and remains "static" as it was when 
bookmarked. Static bookmarks are used when user 110 desires the underlying web page data to 
be preserved as it existed when bookmarked whereas active bookmarks are used when user 110 
desires updated web page data. In some embodiments of the present invention, a scene of 
browsing room 300 may be actively bookmarked. In these embodiments, references to the 
various web pages 215, 225, 235 are stored. In some embodiments of the present invention, a 
scene of browsing room 300 may be statically bookmarked. In these embodiments, the 
underlying web page data associated with the various web pages 215, 225, 235 are stored. In 
some embodiments, user 110 may designate which of web pages 215, 225, and 235 in browsing 
room 300 to actively bookmark and which to statically bookmark when the scene in browsing 
room 300 is bookmarked. In these embodiments, user 110 may designate one instance of a 
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particular web page 225 , 235 with an active bookmark and another instance of the particular web 
page 225, 235 with a static bookmark to facilitate identifying and tracking changes made in the 
particular web page. 

[1091] In some embodiments of the present invention, web browser 200 may store an entire 
scene of web browsing room 300 as a file to a storage device, using either active bookmarks, 
static bookmarks, or a combination of the two. For those web pages 215, 225, 235 designated 
with active bookmarks, a reference (e.g., a URL) to web page data associated with the web page 
215, 225, 235 is stored to the file along with information regarding its location, etc., within the 
scene. For those web pages 215, 225, 235 designated with static bookmarks, the web page data 
itself is stored to the file along with information regarding its location, etc., within the scene. 
This file may then be transferred or shared among users 1 10 as would be apparent. Subsequently 
selecting this file within web browser 200 would retrieve and recreate the scene within browsing 
room 300 in accordance with any active/static designations. 

[1092] In some embodiments of the present invention, web browser 200 is adapted as a 
viewer capable of retrieving and rendering stored scenes. 

[1093] In some embodiments of the present invention, past wall 320 and future wall 330 may 
not be large enough to include all of past web pages 225 or future web pages 235, respectively. 
For example, when current web page 215 includes a large number of hyperlinks 240, or during a 
long browsing session, walls 320, 330 may not include a sufficient number of locations to 
accommodate all of the corresponding web pages 225, 235. With respect to past wall 320, in one 
embodiment of the present invention, the least recent past web pages simply are shifted off of 
past wall 320. With respect to future wall 330, in one embodiment of the present invention, 
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future web pages 235 may be included in future wall 330 in a "first come, first served" manner 
or alternately, based on the popularity of each of future web page 235. 

[1094] In another embodiment of the present invention, a scroll feature may be incorporated 
into each of past wall 320 and future wall 330. For example, a "page down" and a "page up" 
button may be included in each wall 320, 330 to display a virtually infinite number of additional 
web pages 225, 235. In yet another embodiment of the present invention multiple past walls 320 
and/or future walls 330 may be used to accommodate additional web pages 225, 235 
respectively. 

[1095] In one embodiment of the present invention, a host provides a list of prioritized web 
pages to be displayed in browsing room 300. In this embodiment, the host provides user 110 
with a multi-page web browsing environment by specifying multiple web pages to display in 
walls 310, 320, and/or 330. The host may also specify an order, a location, an arrangement, etc., 
of the prioritized web pages among walls 310, 320, and 330. By way of example and not 
limitation, when user 1 10 requests current web page 215, a host such as a web site owner may 
provide in the associated web page data, references to prioritized web pages that are to be 
displayed in walls 320, 330 in connection with current web page 215 in current wall 310. In this 
manner, the host can tailor its web site toward browsing room 300. In alternate embodiments, 
the host may provide prioritized web pages unrelated to current web page 215 and directed 
toward user 110. 

[1096] In one embodiment of the present invention, browsing room 300 includes floor 340. 
Floor 340 may include various status information associated with web browsing. Such status 
information may include, but is not limited to, a number of bytes to download, a number of bytes 



1 15569 vl/RE 
2H6901!. DOC 



-31 - 



already downloaded, a rate at which bytes are being downloaded, a total time to complete the 
download, a time remaining to complete the download, and/or a plethora of other statistics 
associated with downloading web page data as would be apparent. 

[1097] In another embodiment of the present invention, floor 340 includes an application 
program such as a clipboard. Preferably, the clipboard accepts various input from "cut and 
paste" operations from any of web pages 215, 225, 235. This input may be in the form of data, 
text, diagrams, images, etc., as would be apparent. The clipboard may be used to build various 
documents, presentations, etc., using various data available on the Internet. Other applications 
such as spreadsheets, word processes, etc., may be incorporated into floor 340 (or other surface) 
in a similar manner. 

[1098] In general, advertising may be provided in any of walls 310, 320, 330. However, in 
some embodiments of the present invention, floor 340 includes floor panel 345 that maybe used 
to provide advertising to user 110. Floor panel 345 may be configured to provide advertising 
associated with current web page 215 that otherwise obstructs viewing of current web page 215. 
In other embodiments of the present invention, floor panel 345 may also provide advertising 
generated in connection with any of web pages 215, 225, 235 in their respective walls. In yet 
other embodiments of the present invention, floor panel 345 provides advertising unrelated to 
any of web pages 215, 225, 235. 

[1099] In some embodiments of the present invention, a web page associated with the 
advertising in floor panel 345 may become current web page 215 by clicking on the advertising 
in floor panel 345. The present invention stores or otherwise maintains a reference (i.e., a URL 
address) for the web page associated with the advertising. Thus, when user 1 10 selects the 
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advertising, the associated web page becomes current web page 215 on current wall 310. 
Alternately, floor panel 345 may include a separate web browsing engine for providing the web 
page associated with the advertising in floor panel 345 itself so as to not obscure content in any 
of walls 310, 320, 330. In other embodiments of the present invention, floor panel 345 may 
operate in accordance with or supplemental to any of walls 310, 320, or 330. 

[1100] In another embodiment of the present invention, any of walls 310, 320, 330 and floor 
panel 345 may include an application such as a video conferencing display or a streaming video 
application. In these embodiments, the application may be coordinated with the other walls 310, 
320, 330, and floor panel 345 to form a browsing room 300 of homogeneous or supportive 
information associated with the content of the video. 

[1101] FIG. 9 illustrates a web browser 900 operating in a three dimensional environment 
that includes a current panel 910, a plurality of past panels 920 and a plurality of future panels 
930. Other panels (not illustrated) may be included in web browser 900 such as a floor panel, a 
ceiling panel, a sticky page panel, etc. User 100 may navigate through the three-dimensional 
environment of web browser 900 to view any of the web pages included therein. 

[1102] Current panel 910 operates in a manner similar to that described above with respect to 
current panel 210. Specifically, current panel 910 includes current web page 215 having one or 
more hyperlinks (illustrated as hyperlink 240A). 

[1103] Each of past panels 920 includes at least one past web page 925. For example, past 
panel 920A includes a past web page 925A. As illustrated, past panels 920 are arranged in a 
tiled fashion preferably organized from a most recent past panel 920 in the foreground to a least 
recent past panel 920 in the background. However, any arrangement of past panels 920 in three 
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dimensional space is contemplated. As also illustrated, past web page 925A in past panel 920 
includes a reference to current web page 215 in current panel 910. 

[1104] Each of future panels 930 includes at least one future web page 935. For example, 
future panel 930A includes a future web page 935A. As illustrated, future panels 930 are 
arranged in a tiled fashion. Various mechanisms for organizing future panels 930 exist, some of 
which are described above. Likewise various arrangements of future panels 930 in three- 
dimensional space is contemplated. As also illustrated, current web page 215 includes hyperlink 
240A to future web page 935A in future panel 930A. 

[1105] Past panels 920 and future panels 930 operate in a manner similar to their 
counterparts as described above and as described in further detail below. In this embodiment 
however, rather than shifting the least recent past web page 925 off past panel 930, a new past 
panel may be created to accommodate additional past web pages 925. Likewise, rather than 
selecting a subset of hyperlinks 240 to be included in future panel 930, a sufficient number of 
future panels 930 are generated to accommodate the corresponding future web pages 935. 
Virtually an infinite number of past panels 920 and/or future panels 930 may be included in web 
browser 900. 

[1106] The operation of web browser 200 is now described with reference to FIGS. 2 and 4- 
8. As will become apparent from reading the following description, the operation of web 
browser 200 applies equally to the operation of browsing room 300 illustrated in FIG. 3. 

[1107] FIG. 4 illustrates an operation 400 of web browser 200 according to a preferred 
embodiment of the present invention. In a step 410, user 110 selects a web page according to 
one of several techniques available for selecting web pages. In response to the selection by user 
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1 10, in a step 420, web browser 200 requests the selected web page from an appropriate source 
of web pages in accordance with the operation of network 140. In a step 430, web browser 200 
receives the web page data associated with the selected web page. 

[1108] After receiving the selected web page data, in a step 440, web browser 200 updates 
past web page 225 in a first panel (e.g., past panel 220, past wall 320, etc.). Step 440 is now 
described according to one embodiment of the present invention in further detail with reference 
to FIG. 5. In a step 510, each of past web pages 235 is shifted in the first panel to a next less 
recent location to accommodate the old current web page 215. In this step, the least recent past 
web page 225 is shifted off the first panel. In a step 520, the old current web page 215 is 
rendered in the first panel as the most recent past web page 225. 

[1109] FIG. 6 is an exemplary organization for past web pages 225 in first panel (e.g., past 
panel 220, past wall 320). As illustrated, past web page 225A is the most recent past web page, 
past web page 225B is the next most recent past web page, past web page 225C is the next least 
recent past web page; and past web page 225D is the least recent web page. During step 510, 
past web page 225D is shifted off the first panel; past web page 225C is shifted to the location of 
past web page 225D; past web page 225B is shifted to the location of past web page 225C; and 
past web page 225 A is shifted to the location of past web page 225B. During step 520, the old 
current web page 215 is rendered in the location of past web page 225 A, thereby becoming the 
most recent past web page 225. Other organizations and mechanisms for shifting past web pages 
225 on the first panel exist as would be apparent. 

[1110] With reference again to FIG. 4, in a step 450, web browser 200 renders the selected 
web page data as a new current web page 215 in a second panel (e.g., current panel 210, current 
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wall 310, etc.) according to well-known techniques for rendering web pages. In a step 460, web 
browser 200 updates future web page 235 in a third panel (e.g., past panel 230, past wall 330) 
thereby completing the operation of web browser 200 with respect to current page 215. 

[1111] Step 460 is now described according to one embodiment of the present invention in 
further detail with reference to FIG. 7. In a step 710, web browser 200 locates a hyperlink 240 in 
web page data associated with current web page 215. In a step 720, web browser 200 
automatically requests a future web page 235 corresponding to hyperlink 240. Web browser 200 
performs this step without action by user 1 10 with respect to future web page 235. In other 
words, user 110 does not otherwise select future web page 235 prior to web browser 200 
requesting future web page 235. In a step 730, web browser 200 receives web page data 
associated with future web page 235 from server 130. After this web page data is received, in a 
step 740, web browser 200 renders future web page 235 in the third panel. 

[1112] In one embodiment of the present invention, rendering steps 520 and 740 render web 
pages 225 and 235, respectively, according to well-known techniques for rendering web pages. 
In an alternate embodiment of the present invention, rendering steps 520 and 740 operate as 
illustrated in FIG. 8. In a step 810, web browser 200 generates a web page (e.g., past web page 
225, future web page 235) from the corresponding received web page data. In a step 820, web 
browser 200 converts the generated web page into a thumbnail or reduced size image. In a step 
830, the thumbnail or reduced size image is mapped onto the appropriate panel according to 
well-known texture mapping techniques. 

[1113] FIG. 10 illustrates an operation of the present invention in embodiments including 
prioritized web pages. In a step 1010, web browser 200 receives a list of references to one or 
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more prioritized web pages. As discussed above, in one embodiment of the present invention, 
web browser 200 receives this list in web page data associated with current web page 215. In 
another embodiment of the present invention, web browser 200 receives this list from another 
host in connection with a request for a web page. In other embodiments, web browser 200 
receives this list from a host during start-up, periodically, randomly, or at some other point 
unrelated to requests for web pages. In still other embodiments, web browser 200 receives this 
list after a user action, i.e., a right or left mouse click, mouseover, etc. Regardless of the source 
of this list, in a step 720, web browser 200 automatically requests the prioritized web pages 
corresponding to the list of references. Web browser 200 performs this step without action by 
user 1 10 with respect to the prioritized web pages. In other words, user 110 does not otherwise 
select prioritized web pages prior to web browser 200 requesting them. In a step 730, web 
browser 200 receives web page data associated with the prioritized web pages from one or more 
servers 130. After this web page data is received, in a step 740, web browser 200 renders the 
prioritized web pages in any of panels 220, 230. In one embodiment of the present invention, in 
step 740, web browser 200 renders the prioritized web pages in panels 220, 230 as specified by 
information accompanying or associated with the list of references. 

[1114] While the present invention has been described in terms of a preferred embodiment, 
other embodiments and variations are within the scope of the following claims. 
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